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Abstract of JP 2000231001 (A) 

PROBLEM TO BE SOLVED: To provide an optical lens excellent in optical basic characteristics such 
as refractive index, double refraction and light transmittance and having high heat stability, low water 
absorbing property, high hardness and superior formability. SOLUTION: The optical lens has a silicone 
resin which satisfies the conditional expressions (the number of silicon atoms in the form of R1Si03/2)/ 
(the total number of silicon atoms)>0, (the number of silicon atoms in the form of Si04/2)/(the total 
number of silicon atoms)>0 and (the number of silicon atoms in the form of R1Si03/2)+(the number of 
silicon atoms in the form of Si04/2)}x 100/(the total number of silicon atoms)>=20% (where R1 is H, 
hydroxyl, amino group, halogen atom or an organic group). 
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(54) OPTICAL LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical lens excellent in optical basic characteristics 
such as refractive index, double refraction and light transmittance and having high heat stability, 
low water absorbing property, high hardness and superior formability. 

SOLUTION: The optical lens has a silicone resin which satisfies the conditional expressions (the 
number of silicon atoms in the form of R1Si03/2)/(the total number of silicon atoms)>0, (the 
number of silicon atoms in the form of Si04/2)/(the total number of silicon atoms)>0 and {(the 
number of silicon atoms in the form of R1 Si03/2)+(the number of silicon atoms in the form of 
Si04/2)}x 100/(the total number of silicon atoms)>20% (where R1 is H, hydroxyl, amino group, 
halogen atom or an organic group). 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an optical lens. 
[0002] 

[Description of the Prior Art]Various cameras, such as a camera, a film combination camera 
(disposable camera), and a video camera. To the geometric optics optical lens used for various 
equipment etc. which are called OA equipment, such as optical pickup devices, a copying 
machine, printers, such as CD, CD-ROM, CD-Video, MO, CD-R, and DVD. Fundamental optical 
properties, such as high light transmittance, a high refractive index, and a low remains double 
reflex after shaping, are needed. General properties, such as high thermal stability, a high 
mechanical strength and high hardness, low absorptivity, high weatherability, and solvent 
resistance, are required. A good moldability is required in order to produce at low cost. 
[0003]The former However, for example, polymethylmethacrylate, polycyclohexyl methacrylate. 
Polystyrene, polycarbonate, a Polly 4-methylpentene, norbornene system polymer, It was low, 
and the optical lens fabricated using polyurethane resin etc. had faults, such as change of the 
optical property accompanying high absorptivity, and a high double reflex, and its thermal stability 
was still insufficient to the above-mentioned demand. 

[0004]The plastic lens using polydiethylene glycol bisallyl carbonate was a low refractive index, 
and its heat resistance was not so high as compared with inorganic glass, either. 
[0005]While the high-density-recording system using lights, such as CD-R, DVD, and MO, is 
studied briskly and put in practical use in recent years, improvement in the further storage 
density has been measured by shortening wavelength of a record light source. The wavelength of 
400 nm or less is going to be used by the next-generation optical recording system. An above- 
mentioned polyolefin system, polycarbonate system, and acrylic plastic resin material have many 
what has very low spectral transmittance and the things which are not penetrated at all of 400 
nm or less of an ultraviolet region. There is a problem that combination of the polymer chain 
which constitutes a plastic is cut and not only it but ultraviolet rays promote degradation. That 
is, in future high-density optical recording, the spectral transmittance of an ultraviolet region is 
high and an optical lens in which the moldability was moreover excellent is desired strongly. 
[0006] 

[Problem to be solved by the invention]The purpose of this invention is excellent in the optical 
basic characteristics, such as a double reflex and light transmittance, and moreover. The camera 
which has high thermal stability, low absorptivity, and high hardness and with which high reliability 
and performance are demanded. It is providing an optical lens suitable for various equipment etc. 
which are called OA equipment, such as optical pickup devices, a copying machine, printers, such 
as various cameras, such as a film combination camera (disposable camera) and a video camera, 
CD, CD-ROM, CD-Video, MO, CD-R, and DVD. 
[0007] 

[Means for solving problem]The above-mentioned purpose was able to be solved by composition 
of following this invention. 

[0008] 1. Optical lens having silicon system resin with which it is satisfied of the following 
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conditional expressions. 

[0009](A form of RlSiOg^g ) Number [ of silicon atoms carried out ]/. (Total of a silicon atom) >0 
(number of silicon atoms which carried out form of S\0^^2^^^'^°^^^ °f silicon atom) >0{(number of 
silicon atoms which carried out form of R]S\02^2^+(numher of silicon atoms which carried out 
form of SiO^/g)} x100/(total of silicon atom) >=20% — here — R1 — a hydrogen atom. They are 
a hydroxyl group, an amino group, a halogen atom, or an organic group. 

[001 0]2. Optical lens of said one description satisfying the following conditional expressions. 
[001 1](The number of silicon atoms which carried out a form of RlSiOg^g^ >= (the number of 
silicon atoms which carried out a form of 8104/2) 

3. Optical lens of said one description satisfying the following conditional expressions. 
[001 2](The number of silicon atoms which carried out a form of R1 SiOg^j) ^ ^^^^ number of 



silicon atoms which carried out a form of SiO. /,) 



4. Optical lens given in said 1 satisfying the following conditional expressions. 
[0013]10%<=(number of silicon atoms which carried out form of R1 8103^2) x100-/(total of silicon 
atom) <=90%5. — an optical lens given in said any 1 clause of 1 thru/or 4, wherein 15-100-mol% 
is an aromatic group among the substituents combined with the silicon atom contained in said 
silicon system resin. 

[001 4]6. Optical lens given in said any 1 clause of 1 thru/or 4, wherein more than 20mol% is alkyi 

group among substituents combined with silicon atom contained in said silicon system resin. 

[001 5]7. Optical lens of said six descriptions, wherein said alkyI group is methyl group. 

[001 6]8. Optical lens given in said any 1 clause of 1 thru/or 4, wherein more than 20 mol % is 

hydrogen atom among substituents combined with silicon atom contained in said silicon system 

resin. 

[001 7]9. As for said silicon system resin, average composition formulas are R2g(C^H2^+P |^Si0^4_ 
a-b) /2 ^'^S''®)- is organic groups other than a hydrogen atom, a hydroxyl group, an amino 
group, a halogen atom, or an alkyI group. It is a> 0 and b> 0, and it is 0<a+b<2 and n expresses a 
positive integer. Optical lens given in any 1 clause of said 1 thru/or 4, or 6 thru/or 8 forming 
from the constituent containing the organopolysiloxane expressed. 

[001 8] 10. An optical lens of said nine descriptions characterized by being n= 1 among said 
average composition formula ^^J•^n^2n+^^ b^'^ (4-a-b) / 2" 

[0019]11. An optical lens given in said 9, wherein said organopolysiloxane has an ANIKENIRU 

group, or 10. 

[0020] 12. As for said silicon system resin, average composition formulas are R3j,(H) ^SiO ^^.^ 



d)/2 



(here). R3 is a hydroxyl group, an amino group, a halogen atom, or an organic group, is c> 0 



and d> 0, and is 0<c+d<2. An optical lens given in any 1 clause of said 1 thru/or 4, or 8 forming 
from a constituent containing organopolysiloxane expressed. 

[0021]An optical lens given in any 1 clause of said 1 thru/or 4, or 6 thru/or 12 having the 
spectral transmittance of not less than 80% to a wavelength zone (13.250 nm - 900 nm). 
[0022]14. An optical lens given in said any 1 clause of 1 thru/or 13 which said silicon system 
resin is silicone resin, and is characterized by said optical lens consisting of this silicone resin. 
[0023] 15. An optical lens of said 14 descriptions which said silicone resin is a heat-hardened 
type, and are characterized by having used an addition reaction for a heat-curing reaction, and 
being formed. 

[0024] 16. An optical lens of said 15 descriptions using a platinum compound for a catalyst of said 
heat-curing reaction. 

[0025]An optical lens given in said any 1 clause of 1 thru/or 16 having the transmissivity of not 
less than 85% in a wavelength zone (1 7.400 nm - 850 nm). 

[0026] 18. An optical lens given in said any 1 clause of 1 thru/or 17, wherein JIS-A hardness is 
85 or more. 
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[0027] 19. An optical lens given in said any 1 clause of 1 thru/or 18, wherein at least one optical 
surface has aspherical surface shape. 

[0028]20. An optical lens of said 1 9 descriptions, wherein both sides of an optical surface have 
aspherical surface shape. 

[0029]Hereafter, this invention is explained in detail. 

[0030]In this invention, with an optical lens which has silicon system resin. It is a range in which 
it is preferred 70 weight % or more and also that silicon system resin contains BOweight % or 
more, and they do not spoil [ in / preferably / mean containing silicon system resin and / optical 
lens mold goods ] an effect of this invention, and that in which other resin and various additives 
were mixed is also contained in this invention. Various coated layers may be provided in the 
surface of a lens for the various purpose. 

[0031]In silicon system resin, it is the (number of the silicon atoms which carried out the form of 
RISiOg/g) / (total of a silicon atom) >0, It is the (number of the silicon atoms which carried out 
the form of S'\0^^^ / (total of a silicon atom) >0, that it is {(number of silicon atoms which 
carried out form of RISiOg/g) +(number of silicon atoms which carried out form of SiO^/g)! 
x100/(total of silicon atom) >=20%, Both the thing which made the form of RISiOg/g which is 3 
organic-functions siloxane units at least the silicon atom which constitutes silicon system resin, 
and the thing which carried out the form of SiO^^g which is 4 organic-functions siloxane units 
exist, The number of the silicon atoms which totaled the both means being not less than 20% to 
the number of all the silicon atoms. 

[0032]As R1 of RISiOg/j which is 3 organic-functions siloxane units, a hydrogen atom, a 

hydroxyl group, an amino group, a halogen atom, or an organic group is expressed. 

[0033]A thing of a different kind may be sufficient also as a thing of the same kind as an organic 

group, and it can mention respectively the alkyi group which is not replaced [ substitution or ], 

an alkenyl group, an alkylene group, an aryl group, a cycloalkyi group, etc. 

[0034]As an alkyI group, a methyl group, an ethyl group, a propyl group, a butyl group, benzyl, a 

phenethyl group, a trifluoromethyl group, etc. are mentioned. 

[0035]As an alkenyl group, an allyl group, a vinyl group, an isopropenyl group, a butenyl group, 
etc. are mentioned. 

[0036]As an alkylene group, a methylene group, ethylene, a propylene group, a butylene group, 
etc. are mentioned. 

[0037]As an aryl group, bases, such as a phenyl group, a tolyl group, a xylyl group, a naphthyl 
group, a chlorophenyl group, a tribromo phenyl group, a pentafluorophenyl group, a furil group, a 
thienyl group, and a pyridyl group, are mentioned. 

[0038]As a cycloalkyi group, bases, such as a cyclopentylic group, a cyclohexyl group, an 
adamanthyl group, and a norbornyl group, are mentioned. 

[0039]In the number of the silicon atoms which carried out the form of SiO^^j which is the 
number and 4 organic-functions siloxane units of a silicon atom which carried out the form of 
R1Si03/2 which is 3 organic-functions siloxane units. By increasing the number of the silicon 
atoms of 3 organic-functions siloxane units, shock resistance can be improved further, by 
increasing the number of the silicon atoms of 4 organic-functions siloxane units, it is possible to 
improve heat resistance further and such composition ratios can be changed according to the 
characteristic demanded. 

[0040]As for both the number of the silicon atoms of 3 organic-functions siloxane units and 4 
organic-functions siloxane units, it is preferred that it is not less than at least 5%. 
[0041]As for the number of silicon atoms of 3 organic-functions siloxane units to total of a 
silicon atom contained in silicon system resin, in order to obtain an optical lens which has high 
hardness, it is preferred that it is [ not less than 1 0% ] 90% or less. 

[0042]An optical lens which has silicon system resin of this invention. By using more than 
20mol% as an alkyI group or a hydrogen atom among substituents possible high light 
transmittance in a large wavelength zone and combined with a silicon atom. It is possible to 
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attain spectral transmittance of not less than 80% to a large wavelength zone (250 nm - 900 nm), 
and especially light transmittance of a short wavelength region can be raised. 
[0043]In this invention, by using 15-100-mol% as an aromatic group among substituents 
combined with a silicon atom, a refractive index can be improved further and aryl groups are a 
phenyl group, a tolyl group, a mono- KURORU phenyl group, etc. desirable still more preferably 
as an aromatic group. 

[0044]Although an example of 3 organic-functions siloxane (R1 8102^2) shown below, this 
invention is not limited to these. 

[0045]S3-1 SiOCCHg) 3/2S3-2. (CH2=CH) 8103/283-3. (CgH^) 8163/283-4. (CgH^^ 8103/283-5. 
(C^qH^ GH2GH28i03/283-6 8iO(GgH2Br3GH2GH2) 3/2S3-7 8iO(GgH5GH2) 3/2S3-8 -. (GH2GH2) 
8103/2 can be mentioned. 

[0046]In addition to three organic functions and 4 organic-functions siloxane units, structural 
units other than 1 organic-functions siloxane units, 2 organic-functions siloxane units, and a 
siloxane structural unit can be included. 

[0047] 1 organic-functions siloxane units are siloxane units which have three substituents, and 
the following is mentioned as an example. 

[0048](GH3) 3810^/2, (CH3) 2(CH2=CH-) 810^/2, iC,H,) ^S\0,^^, (^gHg) S^'^^Ul (CH3), (CgH^^ 

2810^/2, (cH(CgHgCH2) 3) 2^'*-'l/2 ^'-''^3)' ~ (GH2GH2) 2'^'^^ / -p- organic-functions siloxane units 

are siloxane units which have two substituents, and the following is mentioned as an example 
(CH3). 

[0049](CH3) 2Si02/2. SiO(CH(GH3) 2=CH) 2/2. (CeHg) Si02/2, (CgH^) "^'^l/l ^^G^^lP 
8i02/2, 8iO(GH(G^QH-7GH2GH2) 3) 2/2 (CH3), (GgH5GH2) Si02/2 (CH3), (CgH2Br3CH2CH2) Si02/2, 
-(GH2GH2) (GH3) 8i02/2. and -(GHgGHj) 28102/2 can be mentioned (CH3). 
[0050]As for the content of 2 organic-functions siloxane units, it is preferred to consider it as 
60% or less in order not to reduce hardness required for an optical lens. 

[0051]Structural units other than a siloxane structural unit are structural units containing silicon 
atoms other than siloxane units, and, specifically, the structural unit which has the combination 
of those other than siloxane bonds, such as a silazane, polysilane, sill phenylene, and a sill 
alkylene, is said. 

[0052]It can ask for the content of each siloxane units with sufficient accuracy by measuring the 
solid high-resolution ^^Si-NMR spectrum (^^Si-MAS) of the optical lens after fabricating. 
[0053]The example of a chemical shift value in which the peak corresponding to each structural 
unit in a solid high-resolution ^^Si-NMR spectrum is detected is shown below. 
[0054] 

(CH3) gSiO^ ^^-^ ppm. (CH3) 28102/2-1 7.8~23.0ppm SiOCCHg) 3/2-65~66ppm SiOCCgHg) 
78ppm 8iO4/2-105 - solid high-resolution ^^Si- of -106 ppm optical element. The fixed-quantity 

value (mol%) of each structural unit with sufficient accuracy can be obtained by measuring the 
area percentage of each peak in an NMR spectrum (^^8i-MA8). 

[0055]A method of an optical lens which has silicon system resin of this invention putting one 
sort or two or more organopolysiloxane, a hardening agent, and a catalyst into a metallic mold, 
and stiffening is used preferably. 

[0056]As a hardening reaction, a room-temperature-curing reaction, an ultraviolet curing 
reaction, an electron beam hardening reaction, and a heat-curing reaction can be mentioned. A 
heat-curing reaction is preferred in respect of productivity. 

[0057]As a heat-curing reaction, dehydration condensation, dealcoholization condensation, 
dehydration condensation, peroxide bridge construction, and an addition condensation reaction 
are mentioned. An addition condensation reaction is preferred at a point of not spoiling light 
transmittance of an optical element. As a catalyst of an addition condensation reaction, a 
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platinum compound is used preferably. 

[0058]Composition of organopolysiloxane can be performed by a publicly known method learned 
well conventionally. For example, it is obtained by carrying out the cohydrolysis of hydrolytic 
Silang, such as chlorosilicane corresponding to each siloxane units, and alkoxysilane. 
[0059]When fabricating by the addition condensation reaction using a platinum catalyst, the 
weight average molecular weight 300-1 00000 and an end — or, One sort which has alkenyl 
groups, such as a vinyl group and an ally! group, in a side chain, or one sort of two or more 
organopolysiloxane ingredients and the weight average molecular weight 300-100000, Or it is 
preferred to carry out heat cure for about 3 hours, and to fabricate at temperature of 1 00 ** - 
200 ** from 10 minutes, using two or more ORGANO hydrogen polysiloxane components as a 
hardening agent. As for quantity of a platinum catalyst, 0.1 to 1000 ppm is preferred. 
[0060]As a hardening agent, an organosilicon compound shown by the following general formula 
in addition to the ORGANO hydrogen polysiloxane can also be used. 

[OOeiKCHg) 3-Si(R4) __ 3^^^33333 ^^^^^ ^ 3-a-Q-Si(R4) 3_3-(OSiH(CH3) ,) ^ 

type, Q is an aromatic hydrocarbon group of bivalence, and a is an integer of 1-3 (jHSiO). An 
example is shown below. 
[0062] 

[Chemical formula 1] 

(HSiO)2-SI-^ ^Si— (OSiH)j 
CHs CHg 



(HSiO)2-SI-( V-f ^Si— (OSiHh 
CHj CHs 



CH3 9^3^^ CH, CH3 

(HSIO)z-SI— ^ -^0—^ ^Si— (0SiH)2 
CH3 



CH3^^ 

(HSiO)2-Si— ^ ^Si— f ^Si— {OSiH)2 
CH3 ^'"'^ CH3 CH, 

[0063] 

[Chemical formula 2] 
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CH3 
■Si-(0SiH)3 
CH3 



CH3 
(HSiO)3-Si- 
CH3 





CHj 



■Si— (OSiHh 
CH3 



[0064]An organosilicon compound shown with a following general formula can also be used. 
[0065] 

R6 is univalent hydrocarbon, respectively among [ R5 ] the R5(R6)(H) Si-Q-Si(H) (R6) R5 above- 
mentioned type, and Q is a divalent organic group containing aromatic hydrocarbon. An example 
is shown below. 



[0066] 

[Chemical formula 3] 
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[0068]The organopolysiloxane which has alkenyl groups, such as a vinyl group and an ally! group, 
in the end used for this invention, or a side chain Chlorosilicane, Methyitrichlorosilane, 
dimethyldichlorosilane, phenyltrichlorosilane, A chlorosilicane compound with publicly known 
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diphenyl dichlorosilane etc. and the publicly known chlorosilicane compound which has a vinyl 
group and an allyl group in intramolecular can be blended in various kinds of combination, and it 
can compound a cohydrolysis or by alkoxylating and making it condense further. 
[0069]It is possible to control branching and the network structure of organopolysiloxane, the 
kind of reactant group, quantity, a molecular weight, viscosity, etc. by the kind, compounding 
ratio, and reaction condition of the chlorosilicane compound to blend, and it is possible to adjust 
various organopolysiloxane. 

[0070]Various kinds of chlorosilicane compounds are marketed from the Dow Corning 
corporation (U.S.) and Shin-Etsu Chemical Co., Ltd. For example, the following chlorosilicane 
compounds are written in a silicon compound reagent catalog of Shin-Etsu Chemical Co., Ltd. 
[0071]tetrachlorosilicane (a trade name, LS-10) and trichlorosilane (a trade name.) LS-20, 
methyltrichlorosilane (a trade name, LS-40), and vinyl trichlorosilane (a trade name.) LS-70, 
dimethyldichlorosilane (a trade name, LS-130), methylvinyl dichlorosilane (a trade name, LS-190) 
and trimethylchlorosilane (a trade name.) LS-260, divinyl dichlorosilane (a trade name, LS-335), 
dimethylvinylchlorosilicane (a trade name, LS-380) and allyldimethylchlorosilicane (a trade name.) 
LS-650, 4-chlorophenyl trichlorosilane (a trade name, LS-915), phenyltrichlorosilane (trade name 
LS-920) and cyclohexyltrichlorosilane (a trade name.) LS-970, benzyltrichlorosilane (a trade 
name, LS-1465), p-toluyl trichlorosilane (a trade name, LS-1480) and methylphenyl 
dichlorosilane (a trade name.) LS-1480, phenylvinyl dichlorosilane (a trade name, LS-1980), 
dimethylphenyl chlorosilicane (a trade name, LS-2000), octyltrichlorosilane (a trade name, LS- 
2190), Methylphenyl vinylchlorosilicane (a trade name, LS-2520), triphenylchlorosilicane (a trade 
name, LS-6370), tribenzyl chlorosilane (a trade name, LS-6800). 

[0072]As organopolysiloxane which has a vinyl group and an allyl group in an end or a side chain, 
what is shown with the following average composition formula is illustrated. 
[0073]An example is shown below. 

[0074]in the following descriptions — Vi — a vinyl group and Me — a phenyl group and Benzy 
show benzyl, Toly shows a tolyl group, and, as for a methyl group and Ch, CIPh shows a mono- 
KURORU phenyl group, as for a cyclohexyl group and Ph. 

[0075](ViMe2SiO^/2) g. (PhSi03/2) ^. (Ph2Si02/2) ^. iS\0^^^) e. (Me3SiO^/2) ^. (PhSi03/2) ^. 
(PhViSi02/2) (Si04/2) (ViMe2SiO^/2) g. (MePhSi02/2) b- (PhSi03/2) ^. (Me3SiOi/2) ^. 
(Si04/2) g. (ViMe2SiO^/2) g. (MePhSi02/2) ^- (PhSi03/2) ^. (Ph3SiO^/2) (Si04/2) ^. 
(ViMe2SiO^/2) g. (ViPhSi02/2) ^- (TolySi03/2) ^. (Me3SiOi/2) ^. iS\0^^^) ^. (PhMe2SiOi/2) ^ 
(MePhSi02/2) b(ViMeSi02/2) ^(PhSi03/2) JiS\0^/r,) g(Me3SiO^/2) g (MeBenzySi02/2). b- 
(MeSi03/2) ^. (Ph2ViSiO^/2) d" ^^104/2) e" (Me3SiO^/2) g. (MeViSi02/2) b- (PhSi03/2) c. (CIPh) ^ 
(Si04/2) g(Me3SiO^/2) ^(ChPhSiOg/g) b(PhSi03/2) ^(ViPhgSiO^/g) d(Si04/2) e (SiOa/g) (however) 
a-e is less than one positive number, and the sum total of a-e is 1 .0 in each formula. 
These organopolysiloxane can be obtained by a publicly known method of carrying out the 
cohydrolysis of the GRUGANG halo silane corresponding to each constitutional unit in the 
above-mentioned formula. 

[0076]The ORGANO hydrogen polysiloxane is also compoundable using various kinds of 
chlorosilicane compounds which have the hydrogen atom which combined a vinyl group and an 
allyl group with a silicon atom like organopolysiloxane which it has in an end or a side chain. 
[0077]For example, both-ends trimethylsiloxy group blockade methil hydrogen polysiloxane, A 
both-ends trimethylsiloxy group blockade dimethylsiloxane methil-hydrogen-polysiloxane 
copolymer, Both-ends dimethyl hydrogen siloxy group blockade dimethylsiloxane, A both-ends 
trimethylsiloxy group blockade methil-hydrogen-polysiloxane diphenyl siloxane copolymer, (CH3) 
A copolymer which consists of 2HSiO^ ^ g 2 unit, and Si03 ^ 2 ^^^3^ ^ copolymer which 
consists of 3SiO^ ^ 2 (cH )2'^^'*-^i / 2 ^'^3 / 2 ^^'^3^ ^ copolymer etc. which 

consist of 2SiH0^ / ^ (c H )3^'^1 / 2 ^'^3 / 2 f"e"tioned. 
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[0078]As for the ORGANO hydrogen polysiloxane component used when producing an optical 
lens, and an organopolysiloxane ingredient which has a vinyl group and an allyl group in an end or 
a side chain, fully dissolving is preferred in order to make light transmittance of an obtained 
optical lens high. 

[0079]as opposed to organopolysiloxane ingredient 1 00 weight section to which loadings of the 
ORGANO hydrogen polysiloxane have a vinyl group and an allyl group in an end or a side chain - 
- **** for 5 - 300 weight sections — things are preferred. In order to make hardness of an 
obtained optical lens high enough, it is preferred that loadings of the ORGANO hydrogen 
polysiloxane are five or more weight sections, and it is preferred to increase loadings of the 
ORGANO hydrogen polysiloxane at a point which improves light transmittance. 
[0080]Although a platinum catalyst is preferably used as a reaction catalyst at the time of using 
an addition condensation reaction for a hardening reaction, a complex of denaturing alcohol 
things, such as platinum black, a platinic chloride, chloroplatinic acid, and chloroplatinic acid, 
chloroplatinic acid, and olefins, etc. are mentioned, for example. 0.1-1000 ppm of the amount of 
catalyst used is 5-200 ppm still more preferably preferably to the total quantity of an ingredient. 
[0081]As organopolysiloxane which forms silicon system resin used for this invention, Average 
composition formulas are R2g(G^H2^+P b^'^(4-a-b) /2 is organic groups other than a 

hydrogen atom, a hydroxyl group, an amino group, a halogen atom, or an alkyi group, It is a> 0 and 
b> 0, and it is 0<a+b<2 and n expresses a positive integer. What was formed from a constituent 
containing organopolysiloxane expressed is preferred, and n= 1 , i.e., a methyl group, is especially 
preferred. This is because high light transmittance can be obtained in a wavelength zone where 
an obtained optical lens is large. It is preferred that it is the range of 0< a<1 and 0.5< b<2 
respectively as a and b. 

[0082]As organopolysiloxane which forms silicon system resin used for this invention, Average 
composition formulas are R3^(H) ^SiO (4_c-d) / 2 C^©''©)- is a hydroxyl group, an amino group, a 
halogen atom, or an organic group, and is c> 0 and d> 0, 0<c+d<2 — it is — it is because being 
formed from a constituent containing organopolysiloxane expressed is preferred and this can 
deal in high light transmittance in a wavelength zone where an obtained optical lens is large. It is 
preferred that it is the range of 0< c<1 and 0.5< d<2 respectively as c and d. 
[0083]It is the most desirable mode that silicon system resin used for this invention is the 
silicone resin formed from said organopolysiloxane, and said optical lens is an optical lens which 
consists of this silicone resin. 

[0084]The ORGANO hydrogen polysiloxane component, an organopolysiloxane ingredient which 
has a vinyl group and an allyl group in an end or a side chain, Reinforcement nature bulking 
agents, such as fumed silica, may be used in the range in which light transmittance of an optical 
lens is not reduced in order to raise a mechanical strength of an optical lens other than a 
catalyst. Chain organopolysiloxane of the average molecular weights 3000-100000 may be used 
as the 3rd polymer component in order to adjust hardness and viscoelasticity of mold goods. 
[0085]It is possible to fabricate with molding methods, such as injection moulding, extrusion 
molding, and cast molding, as a forming method at the time of fabricating the optical lens which 
consists of thermosetting silicone resin preferably used for this invention. 
[0086]When an optical surface applies the optical lens which has silicon system resin of this 
invention to the lens of aspherical surface shape, it has the various characteristics of this 
invention and an optical lens also with the transfer nature of a metallic mold good moreover and 
a good wavefront aberration of the lens of aspherical surface shape is obtained. That in which at 
least one optical surface is aspherical surface shape is desirable still more preferred, and both 
sides of the lens of aspherical surface shape are the things of aspherical surface shape. 
[0087]In the optical lens which has silicon system resin of this invention, JIS-A hardness can 
obtain the high optical lens of the mechanical strength which has hardness of 85 or more. 
[0088]The optical lens which has silicon system resin of this invention can provide an 
antireflection layer, in order to raise light transmittance. A hard court layer may be provided for a 
base material and surface crack prevention. 

[0089] Like the above-mentioned, in order to make light transmittance raise further, an 
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antireflection film can be given on the surface of an optical lens. As an antireflection film, even if 
it is a monolayer, it may be a multilayer film produced by laminating the thin film in which 
refractive indicees differ, and if reflectance is reduced, an inorganic substance or an organic 
matter is also possible. 

[0090]However, in order to think surface hardness and prevention of an interference fringe as 
important, it is most preferred to provide the monolayer which comprises an inorganic substance, 
or a multilayer antireflection film. As an inorganic substance which can be used, an oxide or 
fluorides, such as a silicon oxide, an aluminum oxide, zirconium oxide, oxidation titanium, cerium 
oxide, oxidation hafnium, and magnesium fluoride, are mentioned. 

[0091]It can give by what is called PVD, such as ion plating, vacuum deposition, and sputtering. 
[0092]Since a base material is silicon system resin, when the optical lens of this invention uses a 
silicone hard court agent, it has the strong point in which there may not be any primer layer 
regularly used in order to improve the adhesive property of a hard court layer and a base 
material. 

[0093]a hard court layer — good — better — what carried out spreading hardening of the 
coating composition which uses the following (b) and (**) as the main ingredients as an example 
is mentioned. 

[0094](b) More than a kind of the silane compound which has a reactant group more than a kind 
at least 

[0095](**) A silicon oxide, antimony oxide, zirconium oxide, tungstic oxide. Metal oxide particles, 
such as tantalum oxide and an aluminum oxide, titanium oxide, More than a kind chosen from the 
composite metal particles which covered tin-oxide particles with the composite metal particles 
of the composite metal oxide particle tin oxide and tungstic oxide or more using two of cerium 
oxide, oxidation zirconia, a silicon oxide, and iron oxide 

[0096]Ingredient (**) is an effective ingredient, in order to adjust a refractive index of a hard 
court layer and to raise hardness. As for thickness of a hard court layer, 0.2 micron - about 1 0 
microns are usually good. They are 1 micron - about 3 microns more preferably. 
[0097] 

[Working examplejAn embodiment and a comparative example are given to below, and this 
invention is explained to it still more concretely. 

[0098]in the following descriptions — Vi — a vinyl group and Me — a phenyl group and Benzy 
show benzyl, Toly shows a tolyl group, and, as for a methyl group and Ch, CIPh shows a mono- 
KURORU phenyl group, as for a cyclohexyl group and Ph. 

[0099]The organopolysiloxane ingredients 1-8 which have a vinyl group used for an experiment 
below and an allyl group in an end or a side chain, and the ORGANO hydrogen polysiloxane 

components 1-3 are shown. 

[OlOOjThese organopolysiloxane was compounded by carrying out the cohydrolysis of a publicly 
known synthesizing method, i.e., two or more hydrolytic silane compounds. 
[0101]A concrete synthesizing method of the ORGANO siloxane 1 is shown briefly. 
[0102]After mixing ViCCHg) 2SiGI, SiGKOgH^) 3, and (cH3)3SiCI, SiOKToly (GgH^)) ^, and SiGI^, the 

cohydrolysis of the water was added and carried out. With water, vacuum concentration was 
carried out and organopolysiloxane was fully obtained after washing a resultant. 
[0103]Combination of other chlorosilicane compounds was changed and the organopolysiloxane 
2-8 was compounded. 

[0104]Average composition was searched for after composition by fixed quantity of Si by ^^Si- 
NMR method, ^H-NMR method, and the IGP method, and an ultimate analysis method. 
[0105]Average composition was shown using average composition formula R^SiO ^ 
[0106]Organopolysiloxane IVigggPh., q^ToIvq ggMeg 25810.1 23 organopolysiloxane 
2V'o.ioP'^1.26'^®0.06^''o.1oS'°1.24 organopolysiloxane 3Vio ^g. (CIPh) o.i5P^.87'^®0.5oS'°1.19 
organopolysiloxane 4ViQQg(Benzy) Q^gPhQgQMeQ^gSiO^ 22 organopolysiloxane SVigg^Me^ g^. 
SiO^ organopolysiloxane 6Ph^ ga^'ooi^'^l 03 organopolysiloxane ^ViQQ^McQQgPh^ ae^'^l 26 
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organopolysiloxane SVio QgMei goSiO^ ^ copolymer which consists of a 21 ORGANO hydrogen 
polysiloxane 1 both-ends trimethylsiloxy group blockade methil-hydrogen-polysiloxane ORGANO 
hydrogen polysiloxane 2(GH3)2HSiO^/2 '-"^'^^ ^'^^ ^^^3 / 2 '^'^'^ (copolymerization ratios 8/2) 
ORGANO hydrogen polysiloxane 3H^ QQMeQ^jS'^i 29 o''g3"osilicon compound-1 HCCH^jSiOSi 
(OSi (GH3) (gH)) (GgHg) CgH^Si. (GgHg) The OSKOSi (GH3) (jH)) (CH3) embodiment 1 
organopolysiloxane 1 100 weight sections, Ten weight sections and isopropanol solution (0.2 
weight % of platinum content) 1 weight section of chloroplatinic acid were mixed for five weight 
sections and the ORGANO hydrogen polysiloxane 2, the organopolysiloxane 6 was defoamed by 
vacuum churning, and a silicone resin composition was prepared. This silicone resin composition 
was poured into a lens molding die at 40 atmospheres, it heated for 10 minutes at 145 **, and 
lens mold goods of one side aspherical surface shape by cast molding were obtained. 
Monotonous mold goods (8 cm in diameter and 1.8 mm in thickness) were also produced to 
physical-properties evaluation. As a result of measuring light transmittance of a field (400 nm - 
850 nm) about monotonous mold goods, light transmittance was not less than 85%. 
[0107]100 weight sections and the organopolysiloxane 6 for the embodiment 2 
organopolysiloxane 2 Five weight sections, Lens mold goods of one side aspherical surface shape 
were obtained for the ORGANO hydrogen polysiloxane 2 like Embodiment 1 using ten weight 
sections and isopropanol solution (0.2 weight % of platinum content) 1 weight section of 
chloroplatinic acid. Monotonous mold goods (8 cm in diameter and 1.8 mm in thickness) were 
also produced to physical-properties evaluation. As a result of measuring light transmittance of a 
field (400 nm - 850 nm) about monotonous mold goods, light transmittance was not less than 
85%. 

[0108]They are 100 weight sections and the organopolysiloxane 2 about the embodiment 3 
organopolysiloxane 3. 80 weight sections, 20 weight sections and isopropanol solution (0.2 weight 
% of platinum content) 1.1 weight section of chloroplatinic acid were mixed, the ORGANO 
hydrogen polysiloxane 1 was defoamed by vacuum churning, and the silicone resin composition 
was prepared. This silicone resin composition was poured into the lens molding die at 40 
atmospheres, it heated for 15 minutes at 150 **, and the lens mold goods of the one side 
aspherical surface shape by cast molding were obtained. Monotonous mold goods (8 cm in 
diameter and 1 .8 mm in thickness) were also produced to physical-properties evaluation. As a 
result of measuring the light transmittance of a field (400 nm - 850 nm) about monotonous mold 
goods, light transmittance was not less than 85%. 

[0109]100 weight sections and the organopolysiloxane 2 for the embodiment 4 
organopolysiloxane 4 80 weight sections, Five weight sections and isopropanol solution (0.2 
weight % of platinum content) 1.1 weight section of chloroplatinic acid were mixed for 15 weight 
section and organosilicon compound-1, the ORGANO hydrogen polysiloxane 1 was defoamed by 
vacuum churning, and the silicone resin composition was prepared. This silicone resin 
composition was poured into the lens molding die at 40 atmospheres, it heated for 1 5 minutes at 
1 50 **, and the lens mold goods of the one side aspherical surface shape by cast molding were 
obtained. Monotonous mold goods (8 cm in diameter and 1 .8 mm in thickness) were also 
produced to physical-properties evaluation. As a result of measuring the light transmittance of a 
field (400 nm - 850 nm) about monotonous mold goods, light transmittance was not less than 
85%. 

[01 10] 100 weight sections and the organopolysiloxane 5 for the embodiment 5 
organopolysiloxane 7 Ten weight sections, 20 weight sections and isopropanol solution (0.2 
weight % of platinum content) 1 weight section of chloroplatinic acid were mixed, the ORGANO 
hydrogen polysiloxane 1 was defoamed by vacuum churning, and a silicone resin composition was 
prepared. This silicone resin composition was poured into a lens molding die at 40 atmospheres, 
it heated for 10 minutes at 145 **, and lens mold goods of double-sided aspherical surface 
shape by cast molding were obtained. Monotonous mold goods (8 cm in diameter and 1.8 mm in 
thickness) were also produced to physical-properties evaluation. As a result of measuring light 
transmittance of a field (400 nm - 850 nm) about monotonous mold goods, light and 
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transmissivity were not less than 85%. 

[01 1 1]100 weight sections and the organopolysiloxane 2 for the embodiment 6 
organopolysiloxane 8 80 weight sections, 20 weight sections and isopropanol solution (0.2 weight 
% of platinum content) 1 weight section of chloroplatinic acid were mixed, the ORGANO hydrogen 
polysiloxane 1 was defoamed by vacuum churning, and a silicone resin composition was prepared. 
This silicone resin composition was poured into a lens molding die at 40 atmospheres, it heated 
for 1 0 minutes at 1 45 **, and lens mold goods of double-sided aspherical surface shape by cast 
molding were obtained. Monotonous mold goods (8 cm in diameter and 1.8 mm in thickness) were 
also produced to physical-properties evaluation. As a result of measuring light transmittance of a 
field (400 nm - 850 nm) about monotonous mold goods, light transmittance was not less than 
85%. As a result of measuring light transmittance of a field (250 nm - 900 nm), light 
transmittance was not less than 80%. 

[0112]100 weight sections were mixed for the embodiment 7 hydrogen polysiloxane 3, 20 weight 
sections and isopropanol solution (0.2 weight % of platinum content) 1 weight section of 
chloroplatinic acid were mixed for the organopolysiloxane 8, it defoamed by vacuum churning, and 
a silicone resin composition was prepared. This silicone resin composition was poured into a lens 
molding die at 40 atmospheres, it heated for 10 minutes at 145 **, and lens mold goods of 
double-sided aspherical surface shape by cast molding were obtained. Monotonous mold goods 
(8 cm in diameter and 1.8 mm in thickness) were also produced to physical-properties 
evaluation. As a result of measuring light transmittance of a field (400 nm - 850 nm) about 
monotonous mold goods, light transmittance was not less than 85%. As a result of measuring light 
transmittance of a field (250 nm - 900 nm), light transmittance was not less than 80%. 
[0113]15 weight sections and the organopolysiloxane 5 for the comparative example 1 
organopolysiloxane 1 1 00 weight sections, Lens mold goods of one side aspherical surface shape 
were obtained for the ORGANO hydrogen polysiloxane 1 like Embodiment 1 using 20 weight 
sections and isopropanol solution (0.2 weight % of platinum content) 1 weight section of 
chloroplatinic acid. Monotonous mold goods (8 cm in diameter and 1.8 mm in thickness) were 
also produced to physical-properties evaluation. As a result of measuring light transmittance at 
250 nm about monotonous mold goods, light transmittance was 60% or less. 
[01 14] 100 weight sections and the organopolysiloxane 1 for the comparative example 2 
organopolysiloxane 6 Ten weight sections. Lens mold goods of one side aspherical surface shape 
were obtained for the ORGANO hydrogen polysiloxane 1 like Embodiment 1 using 15 weight 
sections and isopropanol solution (0.2 weight % of platinum content) 1 weight section of 
chloroplatinic acid. Monotonous mold goods (8 cm in diameter and 1.8 mm in thickness) were 
also produced to physical-properties evaluation. As a result of measuring light transmittance at 
250 nm about monotonous mold goods, light transmittance was 5% or less. 

[0115]Lens mold goods of one side aspherical surface shape were obtained by injection molding 
process using a lens molding die using the AKURI pet VH (made by Mitsubishi Rayon) which is 
the polymethyl methacrylate resin for plastic lenses marketed comparative example 3. 
Monotonous mold goods (8 cm in diameter and 1 .8 mm in thickness) were also produced to 
physical-properties evaluation. As a result of measuring light transmittance at 250 nm about 
monotonous mold goods, light transmittance was 5% or less. 

[0116]Lens mold goods of double-sided aspherical surface shape were obtained by injection 
molding process using a lens molding die using the you pyrone S2000 (the Mitsubishi Gas 

Chemical make, number average molecular weight 24,000) which is the bisphenol A type 
polycarbonate resin for plastic lenses marketed comparative example 4. Monotonous mold goods 
(8 cm in diameter and 1.8 mm in thickness) were also produced to physical-properties 
evaluation. As a result of measuring light transmittance at 250 nm about monotonous mold 
goods, light transmittance was 5% or less. 

[01 1 7]Content (%) of three organic functions which constitute lens mold goods, and 4 organic- 
functions units, and various physical properties were measured by a method shown below, and 
were evaluated. 

[01 18]Measurement of content (%) of 3 organic-functions units of lens mold goods, and 4 
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organic-functions units: It ground, after freezing mold goods with liquid nitrogen, and a Si-NMR 
spectrum of mold goods was measured using solid high-resolution FT-NMR equipment (EX270 by 
JEOL Co., Ltd.). In order to measure mol% of a basic constitution unit with sufficient accuracy, a 
fixed quantity of high-precision ^^Si-MAS was used for a measuring method. A measuring 
condition is shown below. 
[0119] 

Equipment JEOL 270EXWB measurement core . mu^^Si [ The data point 8192 and the sample 
takeoff point 2048 Measuring method ^^Si-MAS pulse width 4.2microsec (90 ^^Si pulse) ] 
Observation frequency 53.54 MHz A range of observations 10000 Hz A data point 
Addition repetition pd = 20 sec The number of addition 6400 times Sample number of rotations 5 
kHz Measurement temperature A tetramethylsilane was used for a standard of a room 
temperature chemical shift. 

[01 20] Refractive index: The refractive index of moid goods was measured using the Abbe 
refractive-index meter (trade name 2T made from ATAGO). 

[0121]Birefringence: Phase contrast (nm) was measured with automatic double reflex measuring 
apparatus. 

[0122]Light transmittance: The light transmittance of the field (400 nm - 850 nm) was measured 
with the visible ultraviolet spectroscopy photometer (Hitachi recording spectrophotometer). The 
light transmittance of the field (250 nm - 900 nm) was measured with the ultraviolet visible near- 
infrared spectrophotometer (Jasco V570). 

[0123]Heat resistance: After neglecting mold goods in the dryer of 150G for 2 hours, mold goods 
were observed with viewing and a "film orientation viewer" (trade name of the Unitika research- 
laboratory company). 

[0124]And what 0 and either were accepted to in what change of modification, a crack, surface 
degradation, coloring, etc. is not accepted to at all was made into x. 

[0125]Hardness: According to JIS7215, JIS-A hardness was measured using the durometer. 
Since hardness was insufficient as a plastic lens about 0 and less than 85 thing about 85 or 
more things, it was considered as x. 

[0126]Saturation water absorption: Based on JIS7209 (measuring method of the water 
absorption of a plastic), it measured using the specimen (8 cm in diameter, and 1.8 mm in 
thickness). 

[0127]About Embodiments 1-7 and the comparative examples 1-4, (%) and content of three 
organic functions of plastic lens mold goods and 4 organic^^unctions units, a refractive index, a 
double reflex, hardness, heat resistance, and saturation water absorption were measured, and the 

result was shown in Table 1. 
[0128] 

[Table 1] 
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[0129]When the radiationproofing test (a room temperature, 30 days) by a xenon long life 
weather meter (Suga Test Instruments Co., Ltd. make WEL-6 X-HC-EC) was done about the 
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lens mold goods of Embodiments 1-7, neither generating of a detailed crack nor coloring was 

accepted. 

[0130] 

[Effect of the InventionjBy this invention, it excelled in the optical basic characteristics, such as 
a refractive index, a double reflex, and light transmittance, and the optical lens which moreover 
has high thermal stability, low absorptivity, high hardness, and the outstanding moldability was 
able to be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An optical lens having silicon system resin with which it is satisfied of the following 
conditional expressions. 

(A form of R1Si02/2-) Number [ of silicon atoms carried out ]/. (Total of a silicon atom) >0 
(number of silicon atoms which carried out form of Si04/2)/(total of silicon atom) >0[(number of 
silicon atoms which carried out form of R1 SiOg/j)"'"^"'^'^^)^'' °f silicon atoms which carried out 
form of SiO^/j)} x100/(total of silicon atom) >=20% — here — R1 — a hydrogen atom. They are 
a hydroxyl group, an amino group, a halogen atom, or an organic group. 

[Claim 2]The optical lens according to claim 1 satisfying the following conditional expressions. 
(The number of silicon atoms which carried out a form of RISiOg/g) ^~ ^^^^ number of silicon 
atoms which carried out a form of S\0^/2^ 

[Claim 3]The optical lens according to claim 1 satisfying the following conditional expressions. 
(The number of silicon atoms which carried out a form of RlSiOg^j) ^ number of silicon 
atoms which carried out a form of S'\0^^^ 

[Claim 4]The optical lens according to claim 1 satisfying the following conditional expressions. 
10%<=(number of silicon atoms which carried out form of R1Si02/2) x100/(total of silicon atom) 
<=90% [Claim 5]An optical lens given in any 1 clause of Claims 1-4, wherein 15-100-mol% is an 
aromatic group among substituents combined with a silicon atom contained in said silicon system 
resin. 

[Claim 6]An optical lens given in any 1 clause of Claims 1-4, wherein more than 20mol% is an 
alkyi group among substituents combined with a silicon atom contained in said silicon system 
resin. 

[Claim 7]The optical lens according to claim 6, wherein said alkyI group is a methyl group. 
[Claim 8]An optical lens given in any 1 clause of Claims 1-4, wherein more than 20 mol % is a 
hydrogen atom among substituents combined with a silicon atom contained in said silicon system 
resin. 

[Claim 9]As for said silicon system resin, average composition formulas are ^^J■^r^'^2n+^^ b^'^(4- 
a-b) /2 ^2 is organic groups other than a hydrogen atom, a hydroxyl group, an amino 

group, a halogen atom, or an alkyI group. It is a> 0 and b> 0, and it is 0<a+b<2 and n expresses a 
positive integer. Claims 1-4 forming from a constituent containing organopolysiloxane expressed, 
or an optical lens given in any 1 clause of 6 thru/or 8. 

[Claim 10]The optical lens according to claim 9 characterized by being n= 1 among said average 
composition formula R2g(C^H2^+-|) i^SiO (4_g_y / 

[Claim 1 1]The optical lens according to claim 9 or 10, wherein said organopolysiloxane has an 
ANIKENIRU group. 

[Claim 1 2]As for said silicon system resin, average composition formulas are R3^(H) ^SiO (4_j,_ 
d) / 2 is a hydroxyl group, an amino group, a halogen atom, or an organic group.). 
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it is c> 0 and d> 0 — 0<c+d<2 — it is — an optical lens given in Claims 1-4 forming from a 
constituent containing organopolysiloxane expressed, or any 1 clause of 8. 

[Claim 13]Claims 1-4 having the spectral transmittance of not less than 80% to a wavelength 
zone (250 nm - 900 nm), or an optical lens given in any 1 clause of 6 thru/or 12. 
[Claim 14]An optical lens given in any 1 clause of Claims 1-13 which said silicon system resin is 
silicone resin, and are characterized by said optical lens consisting of this silicone resin. 
[Claim 15]The optical lens according to claim 14 which said silicone resin is a heat-hardened 
type, and is characterized by having used an addition reaction for a heat-curing reaction, and 
being formed. 

[Claim 16]The optical lens according to claim 15 using a platinum compound for a catalyst of 
said heat-curing reaction. 

[Claim 17]An optical lens given in any 1 clause of Claims 1-16 having the transmissivity of not 
less than 85% in a wavelength zone (400 nm - 850 nm). 

[Claim 18]An optical lens given in any 1 clause of Claims 1-17, wherein JIS-A hardness is 85 or 
more. 

[Claim 19]An optical lens given in any 1 clause of Claims 1-18, wherein at least one optical 
surface has aspherical surface shape. 

[Claim 20]The optical lens according to claim 19, wherein both sides of an optical surface have 
aspherical surface shape. 



[Translation done.] 
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(54) [mom] 3t¥fflk»c 



(57) imm] 

mm: mm. m^. ^mmmcomm^m 
(Ri s i 03/2iOff^^t/sii«Ji^ioi:) / (a*s 

^W^felA) >o 

( s i OiriCom^Lfzimw.i'com) / (lan^co 
^1*) >o 

{ ( R 1 s i o^nm^ x^fzimw^m,) + ( s i 
o.itm^ ^^fi^wfcrm ) X 1 0 0/ (asji 
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{ R 1 s i Og/jiOff^S LfztmM.^<mL) / 

^iOM*) >0 

( S i Oiri^M^^LfzimW.Tmi) / (SSIEi^^O 

^1*) >o 

{ ( R 1 s i o^it<mi uzimwfm.) + ( s i 
o,,^m^ ud^w.'fm.) } X 1 0 0/ (a«js 

^ay-m.) ^2 0% 

(Rl S i 03/2(7)fB^L/tfM/Il^iOSS:) S (S iO 

I imm 3 ] &.T(^m^^mfiti ztmrnt 

!> 11*11 1 im<^m^f^ 1^ > x„ 

( R 1 s i o,;,(/)m^ ifi^m^com.) < ( s i o 

10 0/ (IMM^cO^if) ^9 0% 

^^iifzmmmm. 1 5- i o o m <, i "„/.:77Sfxis 

^^tifzwmmc^^H. 2 om o 1 %i:j±t<7)i^/umx' 
hhzt m^htmm. i bs4 mtit- 1 «tiB 

zh^immt t^mm. i bm4 mti-b- 1 JBtiBSso 

(C„H2„,i ) i 0(4_,_b,/2 (^;T\ R2{i7j<* 

mh«#lSaT'S>0. a>0, b>0-C*'9. 0<a + 
b<2T'S,D, n(JiE<^^^J,^,i5-r. ) TlSSflS 

fzzbim.b-ttmmAm.Ax\ibm.smix 
tnm\zm.<n^^mvyx. 

[|f*ll 1 0 ] lulB¥%fifctR 2a ( C, H2„,i ) b 



[f»*ii 1 2 ] iufa«^titigii. ^mmm-R 3 

, (H) dS i 0(4_,_j,/2 (iif. RSii/KlSS. T 
Of'i)^). 0<c + d<2T-J)l>) t-^Stl-g>^;P-7SV 

mmt^h mim 1 x(i s c^dm^^ ^ 1 m^zim^ 
m^muyx. 

[It*:ai3] 2 5 0nm-9 00nmO»;tt^J^t 

SW*^ 1 7i^AX\i67M 1 2 <7)Mfi>6^ 1 mztm<n 

%^m-^yx^ 

0 . mim^mv yx:m$.i^ o yfflui/j^^^ci. >i t 
if^mi-yx^ 

I imm 15] ffiiB ^ 'J 3 - y tsii;ii»s^bat'S) 

1ti:-r§lf*]Il 4ia«03K^fflVyX„ 

mtzztmmi-immi stme^mmuy 

X. 

im^^ll] 40 0nm-8 50nmi?)JS^^filitC 

i^n 1 1 6 1 mzmw^crym^m v > 

[ SS^IM 18] J I S - AJIffi*; 8 3 1-J. HT-* I. ; J: 
^#1^ 1 1- ^ if *Ii 1 7^^ 1 7 c?) W L/j ' 1 J-H 5Q«c^3te 

[lt*Jl 19] ii'-^< t i-^t^3te^HAi-#«fflff^« 
&*-r§ i t Sriffrnt 1 T^S 1 8 i^Mtl*^ 1 

mzm.<nmmvyx^ 

{mm.2 0 ] 3e^¥ffl£?)Hffl*^#«Hj^^^*t-.& z 
bt'mb^m-m.\9tm.(nit^mvyx. 

[000 1] 

[0002] 

[|^*«Sff] ^^7, y 4jvi.-im^y<y ih-yx 
, hr:t;^fy^*<^#ax?y 5, CD, 

CD-ROM, CD-Video, MO, CD-R, D 

V D mco^ i^-y^r-y rmv^w.'mmr uy^~m 
(^oAm^t^^-ofz^w^m^zmm^timnie^^ 

*§^i-s<. tfz. m^^xhT^mti-mzm^M^ 
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[0003] Lti-L^j:ti-ih>m.M(r>. mui. ;Ky^^;P 

m^^xmiLtzm^mvyx\±ms:m^m&< . 
[ 0 0 0 4 ] s /s, 4-^ y >>x^vyi>''y 3-;t-t';^r y 

[0 0 0 5] tfz&f-. CD-R. DVDJ^MO^&fiO 
[00 06] 

D, CD-ROM, CD-Video, MO, CD- 

R, DVDm<^^i^"/^7"/rmm'^mwmv^rvy 
yxim-tt^bX'ht. 

[00 07] 

[ISIi&»fi*t-§/-ci«t>cO¥l5] JilBge^«, TlBtO*ll 

Hj3to«ss t j; y mm-f hzt t^-z- ^ tz 
[00 08] 1 . moy^^^^m^-fhimMmmk 
■^th z. h mmtthif^mvyx, 

[00 09] ( R 1 S i 03/2C?)Jf^S: tJta*M^<7) 

m) / {imw.=f(n^m >o 
( s i Oi/im^LtzimwfiDm) / {'^mm=t<r> 
>o 

{ ( R 1 S i 0^|^m^ Lfz^mMrtm.) + ( S i 

o,/,(mi Lfz^mm^m.) } x i o o/ (a*M 

^^(7)^15:) g2 0% 

[ 0 0 1 0 ] 2 . mTo*ffiS:^}g^-t-& i t mmt 
-thmmtmc^it^m^yx^ 



[0011] (Risio^ii</)m^Ltzimw.=f<^ 

wl) ^ {s io,„m^iLfzimw..Tnw) 

3 . IilTO*ff5^Sri«j£-«> ; t §r#mfc t-|> mis 1 IB 

m(r>±'^mvyx.^ 

[0012] ( R 1 S i O3/2i0Jf^& L^cI^*lI^cO 
i£) < ( S i Oij,nf^^Lfz^M.^<m) 

4 . iiiTc7)*ff3^&«j£-rs ; t st-rs mis 1 1 
m,<^m^m^yyx^ 

[00 13] 1 0%g (Rl S i o^iicnm^Lfzim 

l^^Oit) X 1 0 0/ (S^JI^SO^iE) g 9 0% 

5 . iifisaii^isiit#* 

1 5-lOOmo l%*^#JSST'S>Sit 

mmb^mt^ 1 7^S4 <^Mix30^ i mztm^n^^m 

vyx^ 

[0014] 6 . |i)iaif*.^ts}|§t#tfLSI^«lI^t 
'^■ts^fitzmmmcryfy, 2 0mo i %Ii[±A^r;^^;^* 
T-* I. ; t ^^tm 1 1 mis 1 7^^4 mtit^ 1 litis 

[0015] 7 . ^uiEr;^=^f/^a30i^^;^at'■^>l> i t 
a -t § lilS 6 IS«03K^ffl V y x„ 

[ 0 0 1 6 ] 8 . msmmmi^z^tKhimm.'f^z 

izb mmt-tmMi 1 Jbm4 mtit- 1 jftiasi?) 
^mmi^yx. 

[0017] 9 . mimm?hm?im. ^mifm^^R 2 

a (C„H2nH) bS i 0^ ^ bl/. (-I^t, R 2 (i*}! 

y . a 0. bv o-c-[^)y. o -:a + 

b<2T*y, n!>i£^)imihhht. ) T5^$ix§ 

fzzbmwLti-mmn^4xii.6n^8 miiA^ 
iMSigtfO^t^fflvyx, 

[0018] 10. laiE¥%aBa5S;R2a (CnHj^.i) 
tSiOt^.^.tj/s*. n=lT'3^-&.It&#at-r.Sla 
iE9lE«£03t^ffl^yX„ 

[0019] 11. mmfV:^'y^'J 'yui^^yifir^ 
^- /iS^^tl. t &#ffii:-rsi«IS93?.(i 1 OIES 

(Ti^'^-^i-yx., 

[0020] 12. mmmmm\t. ^^m^m^^ 

3, (H) <jS i 0(4_,_j)/2 (i^IT-, R3(±7KigS, 

rsys, ^Nu^>is^x«i#«ST* y , oo, d 

>0r*y, 0<c + d<2-Cj)-S., )X^^Khii)V 

t ^!^t i-l. mlE 1 Jb^4Xli 8 coMtLA^ 1 mi,z§m 
(nyt^m\yyx, 

[002 1] 13. 2 SOnm'-gOOnm^jft^SfflJS 

mix 8 0 %H±t^^3ii*s:t-r-s. ^ t mwik 

tlmi 1 J^^4X{± 1 2 ^DM^X:a^ 1 ]StlE«^0 

[0022] 14. ffliEiM^ffiii*^'!^ y 
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t mm-timm mmis mm- 1 atiEa^o* 

[0023] 15. tfrtai^ y ^-ymmi^»Mm.Th 

S t- ml S 1 4 IBtlo^^ffl \y y x„ 
[00 24] 16. mimmitKmmmiz&Mitikm 

[0 0 2 5] 1 7. 400nm-8 50 nmiOiS^Mi^ 
[00 26] 18. J I S-AS!a;6^8 5j;LhT'S)Si 

[00 27] 19. i!'-^< i: t-*i07K'?^ffiAi'#itffiff^ 

[00 28] 20. ^'^m<^mmmmmmKi^i-^ 

[ 0 0 2 9 ] tJlT, *^HJ&Pfflti^Hflt-?. . 
[0030] *^HJtCi3l^T, 

mi^yxbit. Jimmmmi^^-tib\>^owmx'h 

/j'7 om?"„rj I wrjiH am-"Si I ^trt^, 1 1 

i^T'* ^ „ X , 1^ > Xff) m ^ CO g e^f •#83 - h 

[0 0 3 1] ttz. mmmm^za^^x . ( r i s i o 
0 T'S) 0 . ( s i 2 Lt:imm'7-com ) / 

(a«M^^^S[) >OT'S>0. {(RlSi03/2£^ 

?e^U^S«M^c;)iS:) + ( s i 04;2c?)ff^& t^ji« 

M^iOS) 1x100/ (a*Mi^«^S!t) S2 0%T' 

4^ Stt^^-ndf-y-V-^fiT'lj-S R 1 S i 03,.i')fl;^2r I 

/ti;«t4'g'ffii^Odf-tf>'#{iT-S)-g.S i O4/2(50Jg^ 

^ «»*i^g«Mi^i?)itt:M t T 2 0 %i;j±Th ^b\^ 

■5 SWT-* So 

[0032] sw^u^^ymx'hlRi S i O 

[0033] mtmb Lximmcoi,<^Thmm<:ohcD 

[00 34] r)V^)Vmb LXM. y^i-JVm. x^;k 



[0035] r)V^-)vmb LTJir y;i^*, b"-;W 
[0036] T)V^vymb LX\i. ^f-i^ys. xf- 
[0037] ry-ZL-XtLTfi, 7x:i;L'*. fy/L- 

^iy'))vm. i-yi-jim. ^'^^7x-;^^, by 
yu=ty x.—ii^. ^y:?7/Uto7x.-/i^^ y 'Jii 

[0038] i/^' nr/l^df /pst l,x\i>"^ u^y^)V 
[0039] 3irfgi/odf-9-y^fift'J).&R 1 S i O 

sfim3^ Ltzimm^mkb A^gm'^u^^ymiix 
his i Oi;^,m}^LfzimiE^c^)mzi5i^x. 

X . M(:B»tt&^±tS ; t *'t-^ , 4 l-fg^n^^v 

[0040] 3'sm=^u^^ymm.U4'gm=^u^^ 
ymmmm^mimz{!,^^j:< 1 1 5%mLThi 
zbmtu\ 

[004 1] 4>t, HtCftV^iSJS&^tl>3t^ffl^>X 

0 W± 9 0 "„ WT-C .t, I ?; A'C ^ L ^ > 

[0042] ^m^mimmmmi^ti^'^^iyyx 

t^T'^D. S«M^tfe^StL/c«ia«rt, 20 mo 

1 %JiL£Sr r;^dr;i.ax{i7K3gM^ 1 1 § i t J; -3 

2 50nm-90 0nmi^j£l,^jS^;g«;^t^PfLT8 

0 %jiLh£7)4bK^*&3i^t-i. c t mmx'h '0 . # 

[0043] *^Bgti3v^T, a*M^tc^^t;^cWi 

XtOrt. 1 5-1 OOmo i%^^#;iKt-rsifct 
J; D , MtM;f*^^±t-S Z b fjK'^ , L 

T i±T y a*j^t ^ L < , wi/znt L<iiyx.=.ii' 

[0044] SWU^i-n^-tJ-y (Rl s i O3/2) COM. 

[0045] S3-1 (CH3) S i O3/2 

S3-2 (CH2=CH) S i O3/2 

S3-3 (CgHg) S i O3/2 

S3-4 (CgHii ) S i O3/2 

S3-5 (CioHv ) CH2CH2S i O3/2 

S3-6 (CeHjBrsCHjCHj) S i03/2 

S3-7 (CgHjCHj) S i O3/2 

S3-8 - (CH2CH2) S i O3/2 
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[0 04 6] 3Wfg®:y■4WfE^^^^fyWm^'K'. 
[0 04 7] il-fg^-nwyiiifitfiSma&S'?* 

[0048] (CH3) gS i Oi/2. (CH3)2(CH2 
= CH-)SiOi/2. (CgHs) (CH3)2Si 

(CgHs) 3S i (CeHii) (CH3)2 

SiOi/2, (CsHjCHj) (CH3) 2SiOi/2, - 

(CH2CH2) (CH3) 2S iOi/2 

2W^^^^ymbimm£ir.-:>^-ti=^^^^ 

til. 

[0049] (CHg) 2S i (CH3) (CH2 

= CH)Si02/,. (CsHs) (CH3)Si02/2. 
(CeHj) 2S 10^/2, (C5H11) (CH3)SiO 
2/2. (C10H7CH2CH2) (CH3)Si02/2. (C 
6H5CH2) (CH3)Si02/2. (CsHaBrgCHa 
(CH3) 3S i O1/2 
(CH3) 2S i O2/2 

(CH3) S i03/2 

(CgHs) S i O3/2 

S i O4/, 

S i -MAS ) Cfci.>T-^il'?'ilc^Jt-^'c:0SmW5t* 
(mo 1 %) Vi^lZttK'^h. 

[00 5 5] ifwncr&mmimi^-timmvyx 
fi, intt:.\mm.(^t}V:^'yr^'pyu^^y^ 

tit. 

[00 56] mitm^b Lx\mm.itmi. m^mm 

[00 57] LXimAm^, UTJla- 

Lxit&^it-^mmtKm^-^^iit. 

[00 58] 'yu^^yay^mm^i. < 

^^tif^^jk^mm-c^ioztipT^i. mm. ^ti 

^'ticr,y\:t^^ys^mzM&Lfzi:^r3\:tyyy^ TJVa 
{zi.y)%(:.tit. 



CH2) (CH3) S i O2/2. - (CH2CH2) (C 
Hg) S iOg/s. - (CH2CH2) jS i 02/2#^W 
h^bt^X'^h. 

[00 50] 2'^my^^^ymmmmi. m-m 
vy7:[z-jt^mts:mm\&y^^ti:v^fz^[z.^ bo%m 

b-fh^bmjtLVK 

[005 1 ] yuix^ymmmiimy'^mmmiLbiiy 
u^^ys^m)sv<m.mM.Ti^^tmmw-m:h 

y. y}VT}V^vymff)yu^^ym^mv<7:im-^^^ 

[0052] ^yu^^y^-m^-^mim^Lti^m 
it^m\yyxcomwm^^^'^ si-nmRx^^yiv 

( 29 s i - M A S ) ^:\m-ft Z b t J: 19«S^< «^ 
lZbijX-^i>. 

[0053] mi¥S-^mm^'^ S i -NMRX^:? hMZ 

&ft^mmmmzMmi ^~:!'<7)^iii^tit^t^y 
y hm<7iM:m\^aTi>z^-to 

[0054] 

6-^8 P pm 

-17. 8 23. Oppm 

- 6 5-— 6 6 p pm 
-78ppm 
- 1 0 5- — 1 0 6 P pm 

[ 0 0 5 9 ] BMmi:m^imnm-^mz^ y)mi 

tm'^lt, ^M^±?35>^M3 0 0-1 00 000,* 

m^^th 1 mtfz\mmm)vf}jt'^) y^^^y^ 

^J:M¥^:5^f-l;3 00~1 0 OOOOiDia, tfz 
Wmb LTfflUT 1 0 0°C-2 0 O'Cffi^WX'l 0^ 

^^mk(r)mt 0. ippm*>^,iooopp mmt 

[0060] Mimb LXii^)lA'y^\-( HDi^'x^^ 

y yu^^ymHzTm-m^x'^s^iit , 
it^^m^m^i^bhx^i. 

[006 1 ] ( (CH3) 2HS i O) a-S i (R4 ) 
3_a-Q-S i (R4) 3_,- (OS i H (CH3) 2) , 

s-cs,o. aiii-^3<Dmmx'ht. ar^zMm^^^ 

[0062] 
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CH3 
Si— (OSiH)2 
CH3 



CH3 CHa 
(HSlOfc- 



Si— (OSiHfe 
CH3 



(HSiO)2- 



^^^Si— (0SIH)2 



(HSiO)2-3i~<' V 
CH3 CH3 



CH3 
(HSIOh-SI- 
CH3 



Ut2] 
CH3 
Si— {0SiH)3 
CH3 



(H^O),- 



CH3 
SI-(0SIH)3 



(HSiO)3-Si-(^^— Si-(03iH)3 



CH3 

[0065] 



CH3 

R5(R6) (H)Si-Q-Si(H) (R6)R5 
iies^+R 5 . R 6 li^ii^ii 1 ttcOM-fbKSt* "9 . 
Q{±^«MbJc«^-t-*-ri)2fli?)5«^T'*S„ 
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[00 66] 



CH3 =^ CH3 



to 



CH3 



4"-0°0P 



[00 67] 



MSi 
CH3 



SiH 
CH3 



CHs CHa^^^ CH3 



HSi— f ^Si-0-3i — ^ / f'" 



[0068] *»BJtcfflV^^,ti.l.*ffi^iJISKh"ri/l^ 

t h- - ^i-S^r y /L-S^^ -rii i^tt^o ^' n n y 5 

y-ffc-^ft^^-a^oa^^^fciirT-s^L, ftjP7j<^^e?, ^ 

[0069] U-^-th ^^uuiyy y-ft^ftOffii. ffi-^ 
[0070] ^mi^)^ r3rt]yyyit-^m±^'-^ ■ n-- 

m-h^hM&^tixv^:^^ mui. mmit^JM (m) <r> 
m^AY/^mwMii 9 n y[zmxf<n ^ n p 7 y-fb^ 

[007 1] Tb^^'nni/^y (ffip^p^. LS-1 

0) , by^pui-^y (ffip°B^, Ls-2 0) , ^f- 

jVV^J^UUiy^y (ffifl.^, LS-40) , b':::;l.b 

y^ppi^^y (ffifii^S. LS-70) . 

PPi^^y (ffiiRt^S. LS-13 0) , p(^/|/h'r:;|^v^ 

^npy^y (ffio^n^i- Ls-190), hy>tf-/i/^' 

pny7> (iS^Vti. LS-26 0) , yf::^;!. y^^O 
Py^y LS-33 5) , >'^^A\L~)V^ 

ppy^y (ffiift^fe. LS-38 0) , 7^)lViy:^i-!V 
^'ppy^y (Sift^, LS-6 50) , 4-i?PP7 
x-Zkhy^PPy^y (Sift^, LS-9 1 5) , 7 
x:i;kby^PPy7y (ffin°n^LS-92 0) , i^? 
U^^i^jVY^ii^UUi^^y m^^. LS-97 

0) . '^yyvpby^ppy^y (ffiiffi^. ls-14 
6 5) . p-h/MzPhy^'ppy^y (ffiift^. Ls 
-1480 ) . ^^;i/7x-/pyi?ppy7y (ffiia 

LS- 1480) . 7x:::7L'b-/l/y^'PPy^y 
(ffifn-^. LS-1 9 80) , y;.<^;I/7x:i;L'^PP 
y^y (jSn^n^i, LS-2000) . t^f-)W)^U 
U> y > (fSn^n^, L S - 2 1 9 0 ) , f-/k7 x-^L- 

f-zL^'noy^y (M^a^. Ls-2 52 0) , by 

7x-;b:?PPy7y (l$n°n^-. LS-6370), b 

yAi>'y;i.^npy7y (ffiift^, ls-ssoo) , 

[0072] b'-;H^r y;PaS:*i^^Bi|i[t#t-|. 
^;P;5V;Kyyp^-9-ytLT{±, TiaT^fflfiK^T'* 

[0073] tJlTtifrM^Tj^^o 

[0074] HTWieatfet^T V i (ib"- ;bS, M e 

!iy<^;ba, Ch(iy^'p^^y;bS, Ph(i7x:i;b 

B e n z ytiAl-y yVl-a. T o 1 y ii b y /bS, C 
1 PhJi^y^J^p/b^x-zbSSr^-r,, 
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[00 7 5] (V i Me2 S i Oi/2 ) a (PhS i O 
3/2 ) b (Phj S i Oj/g) , (S i O4/2) e 

(MegS i O1/2) , (PhS i Og/g) b (PhVi S 

i O2/2) , (S i O4/2) , 

{ViMe2SiOi/2)a (MePhSi02/2)b (P 
hS i O3/2 ) c (Meg S i O1/2 ) d ( S i O4/2 ) e 

(V i Meg S i O1/2 ) a (Me PhS i 02/2) b (P 
hSiOs/j) , (PhsSiOi/z) J (SiO^/j) , 

(Vi MegS i O1/2) ^ ( V i P h S i Oj/j ) ^ (T 
olyS 103/2), (MegSiOi/a), (SiO^,,) 

(PhMezS iOi/2) a (MePhS 102/2) b (V 
iMeS102/2), (PhSlOg/j),, (SiO^/j)^ 

(MegS i O1/2) a (MeBenzySlOj/j) 
b (Me S i O3/2) , (PhaVl S 1 O1/2) d (S 1 O 

4/2) a 

(MegS i O1/2) a (MeVl S 1 O2/2) t (PhS 

103/2) C ( (ClPh) S103/2)d (S10,/2) 

(MegS i O1/2) a (ChPhS 1 O2/2) b (PhS 

103/2), (VI PhaS IO1/2) , (S104/2)e 

a~ei?)-^fmi. OX'hl) 

[0 0 7 6] 7^-;^75'Vy^■Y HD>^x>.t^'J>'ndf-9->'4> 

I, #a« n n 7 y-ft^ ^ffl V w 
[0077] Miff, m^hu^i-ii-i^u^i^mm 

i>xy;K'Ji-P^-^y^^a-^*. K 

p =Jx. y'yuix ymmVy^ ^ivyu^^^y , jaf^s h 
u ^jvyui^ ymimy^ ^}Vf\-i y p x > u >• n 
df-tfy ■ i^7x-;l-i^p^-t?-y5fiS-^ft;, (CH3) gH 

S i Oi/2Wut S i Og/2*fit*^ii,^^*fi^*. 
(CHg) 3 S i Oi/jWut (CH3) 2HS i Oi/2-f.© 
tS i 03/2#fitA^fb^-&^^S^ft, (CH3)2Si 

HOi/2#fit (CeHg) gS 10i/2*fii:S 103/2# 

[0 0 78] m-m^y%^'m^hmzw^\^h^)Vi^ 

J)\A ^'Pi^■xy;i^U>'P^^fy^ij•tb':l;^^^7y 

)\'m^^^mm,z-^^ti^}Vii jir^^) i^u^^ym 

[0 0 7 9] i^}Vf}Jr\A l^Pi^'xy^KU i^P^^f y« 



3 0 0SfigPfflV^SitAW^ f#^>tl/c*^fflV 

Pi^ X y y i-P^^f ycOie-^i^tSBD-rii i t 

[0080] m.\W(.%\zmm^w.mm\^hm.<r^m^ 
mk)LLx^-mmiimt.\.<m.^t^KhisK mum 
^fy-yi^. &\^-&-^. mm^m. ^m^m^ 
ff)Tfuzi~fi^ms. ^it&^mt^uy ^ ymt(r)m 
mmif i^tii . mmcDmmRim^<^^9imzM l 

XMtKliO. l-^lOOOppm, Htc#St<!± 

5-200 PPmT*l=„ 

[008 1 ] *?&BHtfflV^^,fLl.g«5^ffll§&ffMt-§ 

^;i.7jV-t:y ^-p^-tyt LT{±. ^i^glMst//R2, 
(C,H2„,i) bSiOf4-,-bj/2 (;if\ R2ii7K» 

a>0, b>Of$)0, 0<a + 
b<2-C'*0. nttJEcomm^hi^ht. ) -C'^StLS 

tzhcomt L < , # t n = 1 . lP*.^^;P**Jff L 

ifntnhtii^ytmuyxti^iii\m^mm{z}3\,^ 

a, bi:tT{.i^f'?0<a<l . 0. 5 rh r2i^iESI 

[ 0 0 8 2 ] X, *^HHt)|J^ >K.^U,I|:*^;ifJ))t!rm 
t^^/P^'/'t:y i- n^Hf > t L T^SMi^i^iR 
3, (H) i 0(,_,_j)/2 R3(±7Kig*, 

r 5 ym. >NP^>M^xji;*«*t-* y . o o , d 

>OTh'0. 0<c + d<2X'hl) Tm^illt)l:(f 

y^i^Vi^u^^y^-^^i-^m^mij^m^^iitihcD 
x'ht^tmtK. ztnm^fii:im^m]yyxti^ 
jK\'^&Mmm^z}5\,^xs\'^^m&mi otztm-^t 

t-^hX'hh . X. c. dtLT{i#^0<c<U 0. 

5 < d < 2 <7)KHTl) I. i t t 

[0083] if%mzmv^totihimwmm-bK fjiB^t 

4X?'/*°y i- p^-'t> A-^.ffM^iii'ci^y 

h y , lulBTtlsfflL- > XA^fgi-y a-ymmi)^(oti:h'lt 

[0084] :^)V:^'JJ\-i Yu'J x.y-^^^) 'yu^^y^ 

wmm.m:]^±.^^t mx-it^mvyxnitmrni 
h awT'¥%^i-^*3 000-100000 (f^W^m 
[0085] ^^BJtcffi L<fflv^'i.nsia«€1ti^y 



:(9) 000-231001 (P2000-231001A) 



mttxmm&m. WLmtmB. Q^mmBm<y)mB 

[0086] ^wmimmmt^^^hm-mv yx 
& , mmimimwmvyxi.zmm'th luzx 

muyxm^^ti^. 4mmmvt<Duyxii. 'y^j:<b 

[0087] ^mmim^mm^hm-mvyx 

^Zii\^X\i. J I S-A®JS*i8 5Rht?)lS«^flt-|. 

mwmmm^^^^mvyxmh ^ 1 1^-^ h . 
[ 0 0 8 8 ] *^0J!s')S? ? t*tr 1 fl+ " Lr ffl 

[0 0 89] fijti7)-t< 7t&!i4: JMIir /T§-tJ: 

hfi>sb\zm-'^'^yx<^mm\z'mmm.^%-f^}--b^ 

X%h. SltffiihJli: LTfi. mST'* T . gjf* 

[ 0 0 9 0 ] t*^t. mmm.w^^m^<mk.^mi 

miLm^m^ h z t t w ^ l t v tti iit ^ s 

A, ffi^t^^'ri^A. Klb-feU^A. 

til. 

[00 9 1] ^^yru~T^y^\ xji-y 
^ y ymm^h'^lPVDmizi^xm-Ztti^T^ 

[0092] *^Bjc7)3K^ffl^yx{iaff3&^«^^li 
T-fcS^. '^Oa-yj\-]ia-hmim\'^imz. J\ 

[00 93] y\~Y^~hMff)n± tmt LTTie 
( ^ ) , ( n ) t-^ 3-r ^ ymmi^m 

[00 94] ( ^ ) ^^^r< i-atJLhc^^JEEtt*^* 

ti'^yyit^iD-mi^Xh. 
[0095] ( a ) Mta*, Mtry^^ m^'J 
iia-^A. wic^y^'x^y. WL^y-^jv. K^tr 

iii±^:m^^i-zm^^mmm'imii'mitxxtmit^y 
^^xf-ymik^mmn^Tmitxxmmmm ttz 

[0 0 9 6] fiic^ (n) w^-v^-hmcom^m^m 



mt. m^^'S>^lt:Mzm}^j:!S.-»Thh. ^^ 

-F3-bJi£7)if;=*.(±a^o. 2 ii^oy-i oiiJ'n 

[0097] 

[0098] OT<?)fB«tCfcl^^T V i M e 

BenzyttKyi^Jim. To 1 ytibU;!^*. C 

[0099] iyTt^iitfflV^fch':i/PS^r 

-8, S.y'ji-;P;i?V^N-Y K^i^xy;^°y i^n^-^-yj^i^ 
1 - 3*r^-r.> 

[0100] ;fLii>£?)^;P7j'y -t: u ^-n^-ffyfii.^ftjo 

-^fiSc^is. t^xhh. mm(7m7y.Mmiyyyit^m^ 
Mammti zbizx^^^f^iti. 
[0101] tii:^y s^pdf-^y 1 c^mm^mifm 
iz-^uxmrnz^^-t. 

[0 1 02] Vi (CHg) aS i C 1 , (C6H5)Si 
CI3, (CH3)3SiCK (CeHg) (Toly) 
S i C 1 2. S i C 1 4&ii^t?tf*. Tii^MtX^mAi 

^L^„ yiiX'+^^zmtmimi^m. mEmmi 
[0103] ffio^'ony^y^b-^Jicofi^-^^^-tSr^ 

;i-C , --f /L /f/^') yo^-^-y 2-8&-^)xS;L7t;, 
[0 1 o n rMf*. 29S1-NMR)£, iH-NMR 

ii. 1 c Fiii^i i> s 1 m/^mjtmmm^z 

[ 0 1 0 5 ] T^msSiR. S i 0(4-o/2SrfflV^T¥% 

[0106] :t;t^;^y yp=3f y i 

Vio.05Ph1.04To 1 yo.2(,Meo.26S i O1.23 
:t7l^^V;KUi^ndf-9-y2 

Vio.ioPhi.26Meo. oRCh,,, in S i O,. 24 

^;i^x?v-t°i;yndf-ty3 

Vio.io (C 1 Ph) 0. 15Pho.g7Meo.60S i Oi.ig 
jj-;P;?5V^KUi^n^-9-y4 

Vio.08 (Benzy) o.4oPho.6oMeo.48SiO 
1. 22 

:t;l';^V;Ky>'n^i?-y5 
Vio.01Me1.97Si Oi.oi 
:t;P;^?V^KU>'ndf-9-y6 
Phi.93V io.oiS i O1.03 

:^/i'^y^<jiyn^-^)-y7 

Vio.O4Meo.O8Ph1.36S iOi, 26 

2j-;l-;^V;Kyyn^H?-y8 
Vio.oeMei.BoS i Oi.ji 
jj-;P;^?V^\-< Kny'x y^KU yndf-9-y 1 



tJl-^^'y^-^^ Fni/xy^K'J >-^dr1^y2 

(CHg) 2HS i Oi/2#fitS i 03/2*fiit>6-^^l. 

(*s^i[:8/2) 
^;^;^V^^'^ FPi^xy^Ky J^P^tfyS 

Hl.OOMeo.42s i 01.29 
^mimit^m- 1 

H(CH3)2SiOSi (OSi ( (CH3)2H) ) 
(CeHj) CeH^Si (CeHj) OSi (OSi ( (C 
H3) 2H) ) (CH3) 2H 

mmmi 

ny >v -Mm ( e^ir#« 0 . 2 M*% ) 1 

mML^z 4 0 ^t'-aA L . 1 4 5 rt- 1 0 ^^raijpii 

1. 8mm) hj^niti. ¥tKfi^fltt-5\,^T, 4 00 
nm-^S 5 0 nmi?)fIiii?)3K^*&iJSU;tiK:^. 

[0 10 7] llf4M2 

:t;l-;^?V--^°y i^n^Hfy2Sr 1 0 OSMfl, ;^/k7:?',/--lt' 

Uv-pdfHfy2^ 1 ofiligp, ai^me^it^o^ yr 
n;>V-;k?gffi (a^-S-*40. 2fifi%) imsgp^ 
ffl^^T^a^J 1 1 fCfrWWJ^w^yXfig 

m, Jf§l. 8mm) tfmLJt, ¥«^iftt'5l,^ 
4 0 0 nm~8 5 0 nmCOmmcoytm&mim^t 

[0 108] mmms 

i[)V-^'jTr^^)=yUi^-^y3^1 0 0*Mg|i. :t;k7?Vd^ 

4^°y i^D^tfy 1 ^ 2 osfii5, atJ^'tafte^iSt'M y 
7•^^^v (a#-s-^rao. 2fia%) i. la 

X^ffl^t4 O^T-^AL, 1 5 0°Cri 5iJ-ra 

Jf§l. 8mm) tf^Uc. "^mmB^u^Z-^^^X . 4 
0 0 n m-8 5 0 n m<r)WMcn^m^^m&Ltzm 
% , 3t^Jii*(i 8 5 %i.:l±r J, -> /^c , 
[0109] »SM4 

tJVti'/ir^'jyu^TyA^i o omsgp. 5r;k;^'V;K 



(*L 0) )00-2 3 1 00 1 (P200 0-23 1 00 1 A) 



J i^P=^^fy 1 & 1 SfiSai. ^SS-fb^- 1 ^ 

5afigii. sws{ba#so>f vrnyNV-zHw-M (a 

#-^«0. 2fi*%) 1. IfiSgP^ig^L. *^Jt 
t J; 0 ffiiifi L T , iJ r? - ytSIiaiSft ^ lis t „ 
itox'j 3->m«^|i)^i.yXi3!cff^ffl^sat4 OS^ 
l±t1±AL. 1 5 0°CT-1 S^^HML, aMjSJiJtJ; 

(figs cm. US 1 . 8 mm) hif 
mttz. ^m^^u\!Z-)UX . 4 0 0 nm-8 5 0 nm 

[0 110]^Sfi«5 

^}V:fi/ir^ui^Yi^^yiii 0 oaagp. j^-zw^sv^ 

Ui--n^-+?-y5&l OfifiSE. ir)V■^^/J\^ Yul^x.y 
1 ^ 2 OSMgP, aymB^KO-f V 
Tnyv-Zkjgffi (a^***0. 2MS%) iSSgP 
L , MmM.mz i 0 Mia L T , ^ 'J ^ - ytSSill 

is^i^^psLz-c^ ^oyy^) zi-ymimm^^vyx^ 

4 0 MEt'i^A t , 1 4 5 °C f 1 0 ^^fBTODit 

1. 8mm) tfWL^, ¥tKfiSMc-3l^T. 400 
nm^S 5 0 nmi?)fIii£;)3Ka)i*&i!ISU^Sa3e. 
3ffii*{i8 5%«±T'$)-5>^Co 
[Oil 1] UteMe 

;t;k;^fV*°y ^odf-9->-8Sr 1 0 OfiMfJ. i^lV^J^^ 
ij>-n^1f> 2*-8 0S».g|3. t'^:^'y^^^ Kn>>xy 

~run/-!vmk ( 111 J:-a-WiO . 2iEa"6) liESSii 
L . KffijWtc iOiMiSLT.i^'JrJ - y fSSiffl 

jeffl^t4 OMfftaAL, 1 4 5X:T'1 0^m& 

\m^mzi:mmmtmm<ni^yxmr^m 
fz. tfz. 'mmmm^^z^wmm («S8cm. us 
1. 8mm) i^m^Lfz. ^wmmz-o\^x. 400 

nm-8 5 0 nmi^f|iif03tSji*^iJiEL^cgS, 3te 
Sji5|5{i8 5%i^±-Cj)'>/t. X. 2 50nm-900 

[0 1 1 2] Mfif^JT 

^N>f Fui^'xy^rij^-o^-y-ya&i oosagp, ^>v 

mmmimmLfz. zcD=yozi-ymmmmiiiyy 
Xfs.mmm^z 4 0 ^ET1±A L . 1 4 5 °CT' 1 0 
nm L . jiMijgff^ t J; I ¥^mmtmm-m \y yxfs,msh 
^rntz. tfz. mmmmzw-um^^u ( mis cm. 

JfSl. 8mm) himtfz. ¥UmShiZ-:>^n . 4 
0 0 nm~8 5 0 nmC?)ffiSc7)3l^^*&iBJSt?t» 
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9 0 0 nmCOWM(^^mmUmLfzm^. *5Sji* 

(i8 0%l.:i±T-J)o/-^„ 

[0 1 1 3] ibKMl 

^-n^-tf y 1 ^ 2 ossgp. at^iafiiaifeigc?^^ V 

TaAV-;PiiS (a^-^^SO. 2M%) ISSgK 

cm, JJSl. 8mm) tftSLit. ^tKfi^p^Bt-?!.^ 
2 50nmtfc(tl.^)a^^aiJ£U^iKS. ^ 
ii*{±6 0%JJlTT'*-:.^„ 

[0 1 14] i[:«M2 

U>-n^-ty 1 ?r 1 0S4gl3, ^;P;«'V^>-^' Foi^^x^ 

^-y p^+f-> 1 * 1 ^MMMv. ikmMmmk'j-iA y 
^m^^xmmm 1 1 mmizix)i:m4mmmK<:o\yyx 

cm, JJSl. 8mm) titSLit. ¥te^p°Bt-3\,^ 
2 SOnmtfettSTSiJ^^&iJgL^^SS. 3^1 

[0 1 i5]imm3 

yi'-btf]irai=T^y^'/hVH (HSix-fay 

mU JEOL 2 7 

lliJlf« 5 3. 5 4MH 
IlilKil 1 0 0 0 0 H z 

29Si-MAS 
^>°;t/Xll 4. 2xtsec 

W^JiDjit Pd = 20se 
«m 64 0 00 

iSPlHtel 5 kHz 

[0120] mm : 7 -yKmfffmi ( :?-|±SiOfS 
[0121] mat)ftt : gtssawMSE^-cfiffl^ ( n 

m) ^fflgL^. 

[0122] : 4 0 0 nm-8 5 0 nmCDm^ 

It) T'iJSUCo X2 5 0 nm~9 0 0 nm<?)«««3K 

mmmmw.^^9\-^m.m ( h*^v 5 7 

0) Tm&Lfz, 

[0123] : mSh^: 1 5 0 C^0|gSat1^t 2 



s) m^^ruyxmrn^^^rm^'^xMiumm^zj: 
'om^mmwm<^\yyxmmsh^nfz. ttz. mm 
mmi,zw-Mmm (kss c u § i . s mm ) ^.ft 

ML^;„ TS^p^nt-sV^T, 2 50nmtfc(tl>}t3i 
fli$^flJ5E tZ-cfeS. 3tiiii*(± 5 ^tlTT-J^-^^Co 
[0116] ibKM4 

TtTll ^ i-Lt 1/ > 7°5 X ^ -y ^' y Xlf! fx 7 X y A 
^^7°;i^y;^r-;}f:t— MffliTt5'&i-fpyS2 0 0 
0 (^;ifX'f[:^. it¥i^iJ^fi2 4 , 0 0 0 ) 

t^T^yx^^ffl^&ffluTitaifigjest J; 
mmm^couyxm&mrz. ttz, mmmm^zw- 
mmmshmmcm. m^i. 8mm) himhti. 
'^mmmz-:>\^x. 25 onmizm i^immm 

[ 0 1 1 7 ] n^, uyxms:^mf&ti3tmm4 
■^m^m^^m (%) . &t/^n«^iiiTt^-r*ffi 

[0 118] \yyxm}Si(7)3tmm}Lm4m^^ii 
<^^^m (%) : fms,mi^m.mx'm^ifzm 

X270) SrfflUT, M^p°ptf029s i -NMRX'^^'b 

}um&Lfz, mmmmmoi%mm^<mm 
i-i^. m^mumM.mmm^'^'' s i - mas^h 

[0 119] 



8 192, Hfy7°yy7':J^'f yh2 048 
i 90S^>7PX) 



[ 0 1 2 4 ] f LT, X^^, S'jn, HH^-fb, «fe^:t' 
< M.*^ ii. tL^: V ^ t « O , V ^^>6^3!)^igto h 
tLfzhcri^:xtLfz. 

[0125]SS:JIS721 St^PtT, raD^ 

hcDlz-^^^xltO. 8 s^iiwtotot^TJir^x^ 
-y^uyXb lXim^mS.lX^^l<^X'xbLfz. 

[ 0 1 2 6 ] Mft®** : J I S7209 (T^X^ ;/ 

X. Tyx^^y^]yyxm^^un3'^mmfA'^mw-^ 
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comm (%) . mtfrm. asif. s$ . mmt. mi [ o 1 2 s ] 





3 ettii;fe^T(D^=t* 






mm 


413 








(.%) 


(%) 




(m) 






(.%) 


HMIl 


30 


1/ 


1 .51 


B 






<0.1 




25 


28 


1.50 


9 




0 


<0.1 




31 


8 


1.52 




0 




<0.1 




15 


29 


1.53 


9 






<o.^ 




38 


8 


1.52 


9 




0 


<0.1 




30 


9 


1.41 


8 






<0.1 




41 


10 


1.36 


9 






<0.1 


ijtmm 1 


3 




1.42 


11 






<0.1 


itmi 2 


2 




1.53 


13 






<0.1 


itK#IJ3 






1.49 


18 






2.0 








1.59 


65 


0 


X 


0.3 



[0 12 9] tfz. mmmi'-'7cr,uyxfmffoi,z-)\,^ 
aswEL-6x-Hc-Ec) izxmytmm. (m 

&. 3 0 a) i'n-ofcb^^. Wm^j:^y-y^<^^±h 



[0130] 

i^tmmm] t^mmzx*). mm, mmifr, itrnm 



